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PEOVISlOlfAL SPEOIFIOATipN 
Improvements in or relating to Fuel Containers for Aircraft 



We, Leonabjd Shakksby, a Britisli Sub- 
ject, of Tlie Willows '\ Uplands 
Aveaue, Bradniore, * Wolverhaiaptoii, 
England^ and Impeeial Ohemicai; Ik- 

6 DrsTBiBS Limited, a British Company, 
of Imperial Otemical Bouse/ Millbank, 
London, S.W*J, do Heiety declare tte 
nature 61 ttis 'inYeition Ibo" "b'e as 
follows;—* - • - . _r 

10 Tiia invention relates to improvements 
in or rdafing to 'fleinble'^^^^^ seioi-rigid 
liquid fuel' containers for aircrafij and 
more particularly V to. conaecstittg^i^^ 
for joining the^intrnw ol'a pluraility of 

15 .suck contfi^neri^in'. smQS,_]or outlet' piipes 

therefor . . ' , ' 

A potential sdurce of fuel loss in sucn 
contamers is leaEage or >e'eb^^^ of the" 
fuel at tie points of conjunction or con- 

20 tact of the wair pf the . container and the 
connecting or outlet fuel' pipes . It is an 
object of the'present invention "to provide 
an improved leat-prbof " connection be- 
tween tlie* codtaiher; wall and the said 

26 pipes. 

According .^tb th^ present invention 
therefore a connecting, or outlet pipe for 
flexible or semi-rigid fuel cbiitainers for 
aircraft comprises a metal "tube provided 

30 with a coating of a substaiice resistant 
to the action of the liqCuid fuel which is 
insei*ted" through . and secured in leak- 
proof contact with the container wall by 
means of a metal tubular member flanged 

35 to permit attachment to the interior of 
thd contaiaer wall and splayed and fitted 
with a suitable clamp or clip to ensiire 
firm seating- of the pipe therein. 

The pipe may conveniently be formed 

40 of any suitable li^ht . metal /or alloy 
thereof, with a coating comprising one 
or more layers of neoprene or other 
synthetic rubber-like siibstance or other 
material resistant ' to the action of the 

45 liquid fuel, which may be applied by 
any suitable means; such -as,. for. example, 
in the f6rin\.bf a ..pTermoiilded .coating, 
by painting or dipping, '.or -in Uie form 
fit: II fabric impregnated or coated with 

50 the material.- . " 
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The clamp" or clip may be* of any suit- 
able design which will" ensure firm con- 
tact between the tube, the. coating and 
the tubular member at' all points on the 
periphery. 

A preferred embodiment of tlie inven- 
tion 18 illustrafed by ineans of the accom- 
panying drawings in which ' 

Fiffure^ris a side plan view of two fuel 
contaiders connected in accordance with 
. the invention." 

Figurie. 2 is a sectional view showing 
the connecting .ttibe' and 'part of the 
two containers; 

Fijarure S is-'^ pfifsSective view of the 
fianged'metal tubular member. 

Kgure' 4 *i8 a "Cut-awa;y sectional view 
' of the 'connecting tube. 

Beferring* to* drawings, two fuel 
containers 1 and "2 'provided with one or 
more self -sealing and/ or other coatings 
' represented by 3 are connected at their 
. lower adjacent ends- by a pipe 4 compris- 
ing a light metal" tube 6 with a coatiag 
layer 6 of neoprene coated fabric, 

The tubular member comprises a metal 
tube 7 with ■ longitudinal inciaiona 8 to 
provide a splaying effect and an annular 
outwardly extending flange 9 provided 
" with perforations 10 to permit' the mem- 
ber to be bolted to the interior container 
wall. For this purpose a correspond- 
ingly perforated annular ring' 11 is pi*o- 
viaed on the exterior container wall and 
the assembly bolted -together by bolts 12 86 
passing through the container wall; 
: The -pipe 4- is -inserted through the 
tubular member* 7 which is compressed 
into leak-proof contact with the pipe by 
means of the clamp 13. fitted with au 90 
adjusting nut 14. . - ' 

It will be .understood that.although the 
invention has been specifically illustrated 
in relation to a.cnnnecting pipe between 
two containers, it is equally applicable to 96 
the construction gi a' leak-proof outlet 
pipe. 

Dated the 17th day of .October, 1941 ; . 
A..E. STBOTTD,, - j' 
• Solicitor for tfee- Applicants,: 
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COMPLETE SBEOIFIOATIOIT 



Improvements in or relating to Fuel Containers for Aircraft or 

other Vehicles 



AVe, LEONAiiD SHAKJiSBY, a B.ritisu csab- 
jeci, ot *• liie vviuowa UpianUs 
avenue, Braoinore, w olverliaiuj.iioii, 
jiiiigiaiia, ana iMjeiSiiiAi, UiUiMiCAL IN- 

g liUbxituiis- IdMiTJiD, a -DriUan uompuny, 
01 luipBuai vaeiuicai Jiouse, Miuuuiui, 
Lonaon, b.W.i; ao iiereuy a^ciare me 
nature ot tiiis invention ana xn wnat 
manner tne same iB*to Oe periormea, to 

10 i>» panicuiariy- aescriDea ana asceitaineU 
m ana uy xne toiiowvig'staLemeilt: — 

Tnts invention reiaie.s lo inipiovementij 
in or relaxing to jlexibi§ or seini-rigid 
liquid fuel comainers ' for aircraft or 
otner vemclea, and more particularly to 
connecting means {or joining. - tke 
interiors 01 a plurality of sucn containers 
in seriesj or ouuet pipes tlierefor. 
' A potential sourcQ i>t '^uel loss in such 

20 containers is leakage, or seepage of the 
fuel at .tlie points of conjuucaon or con^ 
tact of tlie wall pf the. container and the 
connecting or outlet fuel pipes. It is an 
object of .thg present invention to pro- 

26 viae an improved leak-proof connection 
between the* container wall and the said 
pipes. 

According to the present invention 
therefore a connecting outlet pipei for 

80 flexible or semi-rigid fuel containers for 
aircraft or other veMcles comprises a 
metal tube provided -with a coating of a 
:substance resistant to the action of the 
liquid fuel which is injgerted through and 

85 secured in leak-prbof manner to the con- 
tainer wall by means of a metal tubular 
member flanged to permit attachment to 
the interior of the container wall and 
splayed and fittied with a suitable clanij 

40 ur cliip to ensxire Arm seating of the pipe 
therein. " 

The pipe may conveniently be formed 
of any suitable light metal or alloy 
thereof, with a coating comprising one 

45 or more layers of neoprene or other 
synthetic rubber-like substance or other 
material resistant to the action of the 
liquid fuel, which may be applied by any 
suitable meansj such as, for example, in 

60 the form of a jjre-moulded coating, by 
painting or dipping, or in the form of a 
fabric unpregnated or coated with the 
material. 

The clamp or clip may be of any suit- 
66 able design which will einsnfe firm con- 
tact between the tube, the coating and 
the tubular member at all points on the 
periphery. 



A preferred embodiment of the inven- 
tion is illustrated by means of the draw- 60 ' 
iugs accompanying the Provisonal Speci- 
hcation in wnich 

figure 1 is a side plan view of two fuel 
containers connected in acooitdance with 
the invention; - • • 65 

Figure 2 is a sectional view showing 
the connecting tube and part of the two 
containers. 

i'igure 3 is a perspective view of the 
Hanged n^fetar tubular member, 70- 

Figure 4 is a cut-away sectional view 
of .the connecting tube; 

BefeiTing to the drawings, two fuel 
containers 1 and 3 provided with onQ or 
more self«sealing and /or otber coatings 
represented by 6 are connected at tueir 
lower aajacent ends by a pipe 4) compris- 
ing a light metal tube o with a coating 
layer 6 of neoprene coated fabric. 

The tubular member comprises a metal 80 
tube 7 with longitudinal iuciBions 8 to 
provide a splaying efiect and an annular 
outwardly extenaing flange 9 provided 
with perforations 10 to permit the mem- 
, ber to be bolted to the interior container 86 . 
wall. For this purpose a correspond- 
ingly perforated annular ring 11 is pro- 
vided on the exterior container wall and 
the assembly bolted together by bolts 12 
passing through the container walL 00 

The pipe 4 is inserted through the 
tubular member 7 which is compressed 
into leak-proof contact with tbe pipQ by 
means of the clamp 13 fltted with an 
adjusting nut 14. 96 

It will be understood that although the 
invention has been speciflcally illustrated 
in relation to a connecting pipe between 
two containers, it is equally applicable 
to the construction of a leak-proof outlet 100 
pipe. 

Having now particularly described and 
ascertained the nature of our said inven- , 
tion and in what manner the same is to 
be performed, we declare that what we 106 
claim is: — 

1. Means for connecting the interiors 
of or providing egress from flexible, or 
semi-rigid fuel containers, comprisii;ig « 
metal tube provided with a coating of. a 110 
substance resistant to. the action .of . tlie . 
liquid fuel which is inserted througb and 
secured in leak-proof manner to tbe con- . 
tainer wall by means of a metal tubular 
member flanged to permit attachment fo '-'^^ 
the interior of the container wall 




splayed aad fitted with a clamp or clip to 
ensure firm seating of the tube therein. 

'3. Means according to Claim 1 in 
which the tnhnlar member has an annular 
6 flange provided with perforations to per* 
mit die member ix> be bolted to the 
interior wall of the container. 

3. Means according to Claim 2 in 
which a correspondLagly perforated 

10 annular ring is provided on the exterior 
of the container. . 

4. Means according to Claim 1 in which 
the metal tube is formed from a light 
metal or alloy thereof. 

5. Means according to Claims 1 or 4^ in 
which the coating on the metal tube com- 
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prises one or more layers of a synthetic 
rubber-like substance, 

6. Means for connecting the interiors 
of or providing egress from flexible or 
semi-rigid fuel containers, substantially 
as hereinbefore described mth reference 
to the drawings accompanying the Pro- 
visional Specification. 

7, Flexible or semi-rigid fuel con- 
tainers whenever provided with connect- 
ing or outlet means in accordance with 
any of the preceding Claims. 

Dated the 17th day of October, 1943. 
A. E. STEOTJD, 
SoUcitor for the Applicants. 
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Tieamixitfton Spa: Printed to His Majesl^B Stationeiy Office, by the Courier Press.— 1943. 
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